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Q^o} 3 3 ^3 3iL# ^^Rr BFS 

^Ji 6 )! -8-#*fl*1 ^^1-^ ^^Hir ADPCM ADPCM 

X, Y, Z*\) tflt!" ^-Jl5|- z}-z}- « jr^. ale- ^Jf , £ 7l & 
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*KA coding method of the key value data in the information of the 
deformation to 3D animation object} 

£ 1^ ^3 ^ ^*HH 71 &(Key value) $3. ^SSb ^ 41 

51 2^r t}-& ^*HH <4€- <£*r3- -£.*>» iL^tr ?) 

51 3^- 51 1 ^ 51 2°ll eJ-aW A ]a|- ^ ^71^ ^^ a] 2]- s$ 

£ 5^r 51 4^1 51>M€ ^7HH ^sq^ -*f JL3}- alS 3] 
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<7> 3*r€ rL2fl^ofl ^ 3! AS, 3^ nefl^oflAi 3 ^ oflq 

nflo]^ ta^o} ^Efl cHojE^ 7i $-( Key va i U e) -fJHS^Rr ^ ^ 

bJ-s s^tr^r. 3*>^ zLHflrf °fluMH^oiH ^-§-5^ 7i^-^<y ^ofl^- ?\ — 
3H^(Key framing) «<HH $1^) , °] ^ 7l(Key)l- 71*1; c.3. 

*H ^ ?H1 ^fl^Rr ?\ 3H1 ^efl^CKey frame) # ^}JL n. 

^ AiSAi, 71^ AjTj 71 oHul^olxj o^ol 

<9> tr^S, 3*>€ 7fl^5l ^Efl# S*i*f^ «o v ^^-S.^ ^14=1 (polygonal 

mesh)* oj-g-tlr "o 1 "^^, ^l^^^rl" °l-§-tr ^(parametric patch)* °] 

-g-*Rr "o^l SZcf. °1 ^7}^1 « 0 >^ Af-g-tr 4^ *!*l)*r 3*R1 <=>flq^olAi 

^ <r *Ur3l, HH^fe 7fl^i^ ^ ^ s ^ «j.^oli ^ 

^Cf. °lt 7>^^e^ ofli_J| oflol^^- 7fl^^>7l ^tflAi^ 
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tfl-g-^S) oflq^ol^ C-flolEl7> ^Sl^dl, o]^ -§--§- §o) ^cfl^ 
^ JL^l ^l* iHW^ ^l^o] ^Cf. 

<10> « a V^ol o]Sj77> ^ 71^^ t}Z)-t§ rifl^M", ^71^ Al^^ 

* °i-g-ti: ^l-s- ^^s- 3*hi a}*w $w>*i, 

3 7>^ 7fl^o^ ^Hfl ^s}^ HJ-tflt!: ^ 3 ^ ^^H^ 

^o]E^ 71 St JL^JLS. tf^*fclL, ¥S.5\- % ^-JlS* ^ ^ # 

<11> 4^1^. oi=7l ^tb *1 & 

Afi A] 2]- ^ #^7l; #7} ^ A] 21- ^ ^^ 7 l^w. E ^ ^S. j£7> tiHEi<4 # 

7}'&q 33 Alaj- 3j£» <^^<>}, #7l 33*3 <&%s§ 3iL« 

^ BFS ^"71 33*^1 O^Aj ^ofl -g-^flAi Aj- 7 | ^^-i-o^ #^ 

^-i- 3^*Hr ADPCM ^B^; #7l ADPCM ^e)^ Hi °1 *H 1- ^j-Sj- *>if 

°J=7}^7l; #71 <£*>3j- ^ofl -S-^-^flAi 71 &2) X, Y, Z<H1 tfl^ ^SL^ «lJ=^ 

1- Zl-Zl- 45Sf UlE^ A|Aj«.; ^ #71 X, Y, Z^l tfl *1 ^-JlS|- *} 

* $4t^ , ^7>S}- £ M ^fl*}^ *\]7]?>}±r ^^a] j^JjL 

* i^*Rr 3-8: ^-3 
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<13> # 7 13 4^1 # £tg4| 3$ 71 & ^s}- #*l^r, 

- <14> -^JL^ 3^"I:#3 ^^.ofl -g-^-§}jA^ ^-^ 33^g- EA- 

Aj] A13}- 33 ^^71; #71 A] ^ 33 SgJgy)^*^ 3\-& ^}o]B]S>\- # 

7l ^ 33 og^^voK ^71 3^3 3^* 

BFS ^71 3 3 #3 o^Aj ^-fr °^>2|- ^ °^VS|-7l; #7l <#A> 

SJ- £ ^ull-ofl -§-#*IW #7) 3 3 #3 ^ #;£^ o. 33^ ADPCM ^Sl^-; # 
71 <#A}S)- ^^ofl A-] 71 #3 X) Y, Z°fl cflf!: ^5}- tilS^l- 3^ ^ 

^ 41^ tils^ ^3^; ^ #7} X, Y, Z^l cfl^r ^-Isl «1S^# Mf^ , 
€ ^Isf^ «m f^H3* ^lTl^fe «yiM5xi 

<15> #71^ *M1» °1^7l 3*} c *l ^<H1 3tt 71 & ^-SSj- 

<ie> Jfjia^ 3 ^##3 ^-a^l -§-#*iH ^ ^13- 3^* ^*Rr # 

711; ^3. -5L# Hl°1^3 #71 Al^l- 33 A^ ^^.cHl -g-^A^ #71 3^# 

3 3 -S.* ^*Kr #711; #71 331-3 *<m°H -g-#*lH #7l 

331-3 ^-?_> #^^. 33§}^ cj^i; #7l 33€ dM^I* 
21- #711; ^71 ^ozfoll -g-#3H 7} &3 X, Y, Z<H1 cH*!: ^J>5}- 

*=^r» 3^ *<fl«Hr #711; ^ #7l X, Y, Z«fl cfl^ JjLJisJ- tilS^# ^1-1-^ , 

^S}- £ ^ofl ^fl^Rr tilS ^-#-g- ^T^Rr <fflJ=LsL3 ^Sl ^7ll« 
TT 3# ^3 

<i7> #713 ^-^l* °1^7l 3*1-^ £ t<3°fl 3tb 71 & JfJLs)- y cH3£-, 
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<is> Jfss^ ^JioH -§-#*IH f-^ *l*f lH3*Kr # 

^1; ^fS. CflolE)«4 #7l ^ ^ A]*}- ^^.ofl -g-^-efl^ ^-71 ^i- 

si ^at ^*Hr #31; >a-7l ^^.S <#7>sF # 

^>7l c-llolE^l -g-#*lH 71 ^ X, Y, Z<H1 cfltb -^S}- B) 

J=^» ^4 #31; ^ ^-71 X, Y, Z*ll tflt!: tilS^S 1>o>#^, 

°cf^ £ 3H $*l]*Rr WIS ^4=H^ *)j7i«5Rr <ylMS.2l ^e) #31* 
<19> ^HH, ^- ^St\ W>^^- cflsM # 

<20> £ i^. >*2aHH 4^. 71 ^ ^ ii ^-Jl3^ ^ ^-JlSl-71^ l-s- 

<2i> #*1 £ M; ^S^, l ££l cl ^ El (demultiplexer ; 

DeMux)(110)^ «i^7l(Parser ; 105HH £r^-& 3±& ^}°}^\ (Coordinate 

Interpolator ; CI)^ IFS( IndexedFaceSet ) °J^^> ; ^-g- ^ 

3L5\- « 0 >^1 *}?)7}z\-5iS. 1-el^ ADPCMC Adaptive Delta Pulse Code Modulation) 
*1 el 71(125)^ a] 3- 33 ^^^KGet start ; 115)S ^-«fls>^ 7)^ ^ 

^t}. o} 7 H, ifs = ^ CIS} ^ #*fl ?1 Sefl^ofl ^ ^if ^<5>7l 

31*11 ^"SSl^ ^iSAi ^l^Sl^dl, ol^ 71 Sefloj oflulnllol^ CI 
^1- IFS7> 1:13. ^-g-^7^11- 5>7l u^c]) y zl- ci ±EL£\ ^ »]*fl 7l ^ 
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SItt 7] SEll^^ ^-Jr^ C-flolE^ Jl^t^o]^. BFS 

(VertexConnectivity ; 120)tt <£7J^ ^Ji* ^e)-^-^i, &r 

X\z)- 33 7i ( ii5) S «. E ^ IFSic^^ Cldx(Coordldx) €^ &q 
33 ^^.(start)* ^^^"^ BFS ^iL» ^ °1 BFS 3}J±fe 

ADPCM ^^^-(125)^^1 ^3#^ -tf^* 33*Hr3l °l-g-^^-. 

BFStt *1141 3^ q*f[2i\ ^Efl ^iif °-a] « 0 va}o} 

2flH f2S ^ ^2]*Rr ^^14. o]^ x\ 33^ o]3*V ^ 33s 2. 

¥1- *H] i^LS ^Mr^l W^-i: X^l^. o]2f ^o] ^ 

3-^0. 3^- 3^ ^$)7\ Al^l ^ Aj-d]^ ^Bfl^- 3^- 3 

^ ^*HHH ^ 5 013^ 33 -f^A}^ ^ «J)E^# £JL ^4^r 

JfJisW C-flolE^ f^-i- AS. ^fiT^Hr^ Aj-g-^- ^ 01 

oVoflA-1 -i^^b y >^" ^°1, l^^l ^ ^JlS^KIOO)^ cflol^Sl ^4 

^* #^1 7l ifl«B ^-Jiaj-^ 331:3 31*1 a ttiWtK °1 ^ 

3<*M 3*1 ^ *V£ °^7>^ ^ t}A] 34-, 

7flSl Jf-g- 7^^)S.Ol 3^ 7fl^]^ Oj:^gj. Ol 

«n ^ ^^LHt 3*1 ^si-7> ^*»n ^ °)3. <nn a 

^^-71(200) ^ ^S5)-7l(250)7> ^ll^^Cl-. Ajtg^ Q*. o^}.^ 

-2-*Kr, °1 D 1 £ ol-g-^O.^*] ^ Sl^Cfl, O] 
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« >fl 2 S^H^r, ^ 1^ ADPCM ^^71(125)^ ^V^M (130)^1 ^^]7> ^ 

3. a}^ ^Efl^ ADPCM ^^71(230)^, 0 <f7>S|-7l (225)« 5L^-*>J1, £ 1^1 ^ 
ADPCM ^e)7l(180)^ ^^7>s|-7l (175)^1 $\*\7\ ^s. w}^ *§3)S] ^ADPCM ^ S) 
71(275)^ ^^r^r 71(280)1- X^tf. £ 2°fl 3^1^ 7] & ^j± JfJis^l 
(200) ^ ^sj- 71(250)^, £ H ^-3:^.71(100) ^ ^-JisM (150)^ «1 

nfl, ^-71^- <|3^ ^ ^it^l ^^1^> vWtt-i: ^, 71^-^q] 

■g-^ £ 1^ tcj-^i, ^3 M-fr ^1*1-71 3«fl £ 2^1 £Al^ Jf 

3:2}- 71(200) ^ (250)^1 -^2}- o]3} ^J^^lS. tH}. 

^ofl ^*!r 71 & ^ji -*MlsK100, 200)71 % ^-3:51-71(150, 250)^, 
M«l Jic)- 5l^-^^.5. JMls^ ^ 33 

(start)* %5L, o)^ ol-g-^flAi BFS ZL2flS* ^>£*Rr BFS ^^(120)1- -§-*fl 
jit} jL#^<y BFS ^efllt ^^W. 

£ 3£r 5. 1 ^ 5. 2°\] eJ-ai} Al^j- 3}$ ^^71(115, 165, 215, 265) 

21 3- 4] Al^l- 3 3 (start) ^ -g^Hr 3l#£olcl-. j£ 3-8- 

X\^- ^^71(115, 165, 215, 265)^, ^ <£Q ^iL(CIdx) 

1- <a^°r, S.^ ^oll 33^1 7fl^(frequency(CIdxi))» ^}ji(305 

#31), °1# # 7H> ^ ^ ^-g- ^ ^^21 ol^i(index)l- ^W(310 
#711). ZL^Ji, zl oi^i^l ^^1- ^ (start )<LS. #^W(3i5 cf 

711). «>S ol ^ Al^l- ^^(start)^>l BFS ^1^ ^t}. 

>HS -fj-A^V £^ «]Eil- £H=r4. tl^tr ^ ^ ZL 

afl °l^tr 3 3^ ^M] ^cf. #^tr 
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7RV ®± ^t^-a- ^ ^-§- Alaf ^3-°^ nfl, BFS ^ 

ZL2flH7> ^cf. ict-eM, *fl 3 3Ei4 ^ ^ Al*j- 33 s] ^^-i: ^ 

a] £ l ^ £ 2# #S*>^, £ H £A]^ ADPCM 125)^4 <9* r S* 

7] (130), SE^ £ 2°ll S.*\Q <g=^7l (225)5+ ADPCM ^3-^(230)* 7^^ 

71 # if-SLSt HIS ^^«.( 135> 235)oll <^^. ^z-n WIS 
^^-¥-(135, 235 ) °fl A-J ^Sfe #t|.. 

£ 4^ £ 1 ^ £ 2^11 £Al^ ^-SSj- «1S ^^-(135, 235)^1 ^M] M 
£o!4. £ 4°1M^. jgo^ ^«fl £ 1 ^ J£ 2^11 £Al^ HIM ^ 

^(135, 235)1- f-^H ^HjJ: 400J1S ^ZL^ 
(400)^ ^LTll a^tfl ajdfc. TflAPjL (Calculate Min Max ; 405)^4 -¥-3:3- h]e^ 
7l(Calculate Qstep ; 410)3 ^^cf. £ 41- , ^-ssf h^ ^j=l 

(400W ^Hl^ s)tfl 31^(405)^, 71 CIS] «i^fl 71 Sefl^ofl 

Sfl^Rr cflolB] (Coord) ^ BFS H2flS(BFS)« "S^S. ^>s.c] cf. zls] 

al, 71 & # X^l °o^>^ dME-HH ^i«(MaxX)4 J}^3KMinX),°r, YB\ 
5)- c-llolE^lA-1 ^tflMaxY)^ ^MinY)^:, 19] *\}o}b\o\]*] 

^tH^(MaxZ)i4 ^SKMinZ)* °ll ¥-3.^ ^Aj 7 } (410)3. # 

4^4. ^-SSI- Hls^ ^^71(410)^ AAQ X, Y, Z^ll ciltl- 31 
^fl(range)!- ^£-§1 i-M+'i ^ $X±r ^-Isj- Hi e ^(Qstep_X, Qstep.Y, 

26-11 



w 1020010040708 #^ ^^>: 2001/8/17 

Qstep_Z)# °] ¥~2L$- HlS^l- ^Krfll A>-g-s]^ Jfjrs). u)e ^ 

<28> £ 5^ £ 4°\) 5.*}$. ^-JLsf ulM^ ^^71(410)^1^1 *r^5)^- «] 

S TflAV « 0 V«^ >^SKr *#£o]cl-. £ 5 » #2:^, ^<Hl 3$ ^-Jl Sl- 
al S. wj-^^-, nix-] 71 & # X^l <8=*}S* i^olEl^^ 2|rfl^(MaxX)4 
(MinX)-i-, <£*}s|- olHEiofl*) s|rfl^:(MaxY)4- ^db^(MinY)*, HBlJL Z^l 

^H^HH 3Jtfl#(MaxZ)*r ^SKMinZ)^- ^cfl^(Max)(^ ? 
MaxX, MaxY, MaxZ) ^ ^3KMin)(#, MinX, MinY, MinZH ^S}^, 
(Min)^l ^cfl &ol s|t«(Max)JiLi=T ^7]^ ^^]7\ ^1^^(605 #31). ^-t 
^4, £)^(Min)Sl ^o] 3]r«(Max)iLt} ^t\x\ ^o.^ :>f Jrs). tilj=^ 

(Qstep)^r GW-'»M(iog 2 |iW*i|)+i>o. s ^^fl^jr, J^&(Min)£) ^tfl &c>l ^ 
3KMax)l±tT ^-7lM- ^1 ££_oig Jf jrs}- tilM^(Qstep)(^, Qstep_X, Qstep_y, 
Qstep_Z)^ e*»P-/^{dc« 2 |A*wD+i}o. s ^sfl^tq-. 6]sq. «j-^ofl X , 

Y, Zfil °<J* r Sr ^H^Hl cfltb -^JLSr «lM^(Qstep_X, Qstep_y, Qstep_Z)7> ^Sfl 
^l^L, oil- ^#oi(Q ste p_x, Qstep^, Qstep_Z) 5. 4^1 ^Isf t»l2=^ 
(410)1- #^i=r. 
<29> 4^1 £ £ 2t tis}^ , <#7) *] 3= ^(Qstep_X, Qstep.Y, 

Qstep.Z)^- ^SS^l ^ el Jf(140, 240)5. °J^3°1 £ ^*l)*Hr «1 

— #4^* WIS ^1-51 ^ ^--.o- ol^-sfl *H7itHl. ^ ^4, «1M — — *o 
^^f* -f-*ti sl^^*?! «1S il^ (Compressed Bit Stream ; 145, 245)°1 
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iM^(145, 245)^, 3711 ^(Header Information ; 500)2}- ?} ft 

(Key Value Information ; 505)5. ^^cf. <>1# ^1^ ^M.(500)$}- ?\ ft 
(505)^ *r 7fl^ CI 2c=*IM ^^ltr^f. 31*1 >§J±(500)^- ^-JL 

^•71(100,200)^1^ CI ifl*fl ^ 0 <J*>SM(175)<HM <9=*}3*- 

S^iAS. ^l^£]^r ^iLS^i, »]Jl 5155. S^l^ ?1 

5r H7l(Qstep_KV), 7l ?HM X sl JfjLs}- a] 5^(Qstep_X) , 7l fto\}*\ Y$] ^-S. 
si- wlM^(Qstep_Y), 7] &°)H Z°\ ^i^ «] J=^(Qstep_Z) , °^}s\-7] (130HH 

ft^r 0-1^ &°-5. ^^A^lfe^l A}-g-<g 2)i SKMinX, MinY, 

MinZ)^- ^ SKMaxX, MaxY, MaxZ)^ ;3iL3. ^JL, 7} ft ^Ji 

(505)^ ^2^5: 510^}- ^°1 <*| 7H1 ^ BFSS] ^^"H uj-a ?1 ft 

£6JH ^^^J. yj.^ 7^0] ; o^o} 4^^- ^fl a^s} 

£ 1 ^ £ 2^1 ^-JlsI- 71(150, 250 H *\ ^7)9] ^ 4^ 

cflolE-ll- ^ ^cf. c]-, ^5r7l(150, 250) A ^*fl 

?H1 tfltr ^1 ^sfl^-g: ^-^^Jl, BFS (170, 270)4 ^-o] 3^ 7^)^ ^ 

BFS« 48 ^«flAi, a14 ^^71(165, 265) 

» IFS c-flolE]i4 3- 4] Al^ ^ (start )■§■ ^^^>c> ^j-tj.. 

3HU60, 260)xr IFS* t^r*^ CIdx-1- "fM 3 3 ^71(165, 265)5. # 
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<32> ^ ^ cr*V 3^3. g-g- ^ SUfe 3^7> g^g- ^ 

^•W. ^#B]7> ^ 7l^nfl^|^ ROM, RAM, CD-ROM, 7>7] t]} 

^§r £Ur <£;g^ 3^ Al^Eflofl ^S)<H, 

CI^l 71 &-Br i-Cf Jl#^O.S ^JlSj- *f|# ^ ilBjji, ^S^H 

Xl^tb 4^- ^^tl^l ¥33*1 ^ 7 fl 

51 JjL« 7fl^§5i ^aflg. 3^ 7 fl^i- ^ nfl JjL£ 7jj^§ol 

a13€*t* oi-g-t!: sfl^» o]-g- ^Efls. 3*V€ *1*IN Sl<H^i , 

Al7_>oi ^s.0,1 xtj-ej- 3*}^ 7jfl^o) ^Efl ^ pgtis afi^sqfe «o-tfl^ ^ 3*>^ 
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1] 

Aj-71 ^ A]^ ^ A^^7]^Bl 51-5. C-)lo]E^ -#7) A] ^ ^ 

^ Al^ ^iLS og^ti}-o>, Aj-7] o^Aj ^Jif ^*Rr BFS 

s}xr adpcm ^ 

^•71 ADPCM ^Bj^ #3 cflolE^l- ^>S]- ^ ^m?}; 
A oM <#*}5}- ^-^Hl -§-t=HW 71 X, Y, Z^l cflfV ^-is]- «lm^# z}- 

^ #^Rr ¥-3Ll% «1H^ ^ 

«1H #^-Aj^- ^171^^ <aiM3q ^el^-# S^Rr ^ ^t^SlS. f>}±r 3*V€ 
oflul^lcl^ 7fl^o^ ^ Hfl ^ ^^0)1 cfl^V 71 & JfJ:3}- #*1 . 

2] 

AH Al^ ^ itAj7l ; 
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^-7] <#7}-5}- "9=^71; 
ADPCM ^el^-; 

^71 <a=7>^- ^5i)-ofl -g-^A^ ?1 X, Y, Z*H tfl^ -^Jl5}- Z]- 

4 «^*Hf ^*L; g 

«1M =§^Aj alM^fe <a^^5Xl ^el-^-$ i^-^r ^^-5. 3*>^ 
3] 

*fl 1 ^ S^r 4| 2 5fl°W, ^ 33 ^^7)^ Aj- 7 ] 

^^.ofl -g-^A-i >a-7i 7fl^# 

-n, °1# # ^ ^ 33^ <*1^» ^"M, ^-71 

51 33# Aj-71 BJ-AJ] ^ 6.S *-fl«Hr *Kr ?A^r S^IH ^ 3 *}^ ofl 

q^ol^ 7fl^l^ ^Efl ^ ^fioll cfltb 71 ^ ^15} 

[^T 1 * 4] 

41 1 JEE^r 41 2 *<H1 &<H*1, -SM <ass.3l ^Bl^Hr «1S ^ 

SMrl- °l-§-*H Aj-71 <#7}2}- 5] &6|| #7fl*>^ #7] °- ^7^}.^ 
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* #*1 • 

5] 

*{| 1 *J SE^r *fl 2 SH*!, #7l ^3:3* 48#-?-fe 

#7l 71 sStsj-, #7l 43. H# dHE^ #*fl ^1 sell^ofl sfl^H^ c-fl 

°13 ^ #7l BFS ^#JM1 #^ ^>#^, #7l 71 & # #7} X21 <#7}S|- C-fl 
olE^ ^tfl ^ # 7 ] ySl o^Sj- t^o)B]S] * 2^ St, ^ #7l Z 

51 <£*>3}- t\}o]B\^\ Jlcfl £ ^ #S?*Hr s)rfl ^ 7^1^; ^ 

#71 71 ^ #7l X, Y, Z^l t)l*l o^gj. cflolEiSl >g^7> M"4*i 

£-3. *}^r °1N*1H^ ^fl^l^ ^ ^iiofl cfl*l 71 & ^ss|- #*l. 

6] 

X] 5 %H1 $t<H*1, #71 ^5}- UlE^ ^#7^ 

#7] ^rfl g{± ^A_V« S «.El <y^^ #7l 71 S ^ #71 «9=*>3- cf) ©1 

El SI ^rfl 5? ^ ^, #71 ^ £ ^ ?t, 3? #71 Z^l 

cflolEl^l a^tfl ^ a)^ 44 «1j2*M, #71 3 ^tfl ^ol 

#7l ^ Cfl &Jitq- 471 14 ^^.^ #7l JlS|- Hl^^r* G^ep=i«^{(log2|Mi>7|)+l} S 

#^>JI ( #7l 3^01 £tfl #oi #71 ^cfl^ci- 471M- ^4 #71 
^-Jis}- til Qste P =int { ( io S 2|A^«x|)+ 1 } ^ ^e^l~b t}^ 3^}^ 
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[3^*8- 8] 

7 %H1 91°]*], <#7] HIS iS^^r 

-*7l 71 37], >^7l 71 &<2} ^-Jl^ «1S^, #71 71 & 

^1 Y^l «lM- > a o > 7 ] 7] 2^ ujM^, -5J-71 <a=7>S)-7HlAi *} 

0-1^1 ^ ttSLS- A] oil A]~g-^ ^ ^rfl ^ 

^7l BFS^l ^^*H 14=. 71 & ^J±€- 5L^m 53* ^-^J^-S s}^ 3 

[^T 1 * 9] 

*H 1 *J" SL^ *f| 2 %M1 ^>7l ^-2^ 3«fl ^2}- 5] cflolE^ 

<5>^ 3*}^ oflujoflol^ zJJ^o} ^Bfl ^^oj) Cfl*l 71 ^ ^-JlS}- 

#*1. 
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y-jL2Hi ^^.ofl -§-#S|H ^1^ iH^Rr # 

711; 

-8-71 ^H^-i- °^>5|- #711; 

#7l ^^H -§-#*lH 71 x, Y, Z°fl tfltb ^MlS* wlJ=^« 
zj- #^Hr #711; ^ 

^"71 X, Y, Z°H cfltb ^-i^ «>o>s.^ ( o^gj. £ ^o)l ^fl^Rr 

WIS *H7i*Rr ^|el #7fl# 3EWfe lUr^SLS. 3*> 

11] 

JfJis^ ^-i-Tj-^ ^^1 -g^siM ^1^ ^-g- iH^Rr # 

^■JE dWl^Sf ^-71 #^ A]^- ^ Al^- ^^.ofl -§-#*lH Aj- 7 j ^ 

*^ ^Ji» #711; 

^"71 o^^^ ^iL# ^>^- *Rr #711; 
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12] 

*M0 ^ n %M1 sa«H>H, &q iH^Rr #31^ 

^-71 JfJis}-^ ^3«?>sl ^ ^a.<Hl -S-^-^^i ^-71 s.^- 
^§^oi 7ii-^ ^741; 

-8-71 ^21 7fl^ # 7H> ^ ^ £tt 33^1 *]^» ^*Rr 

#31; ^ 

AVI 33^- ^71 ^ Al^j- o.^ !^<5Rr *>tt #?fl# i^- 

*>tt ^-1: *}^r 3^ ^flq^ol^ 7fl^ol ^Bfl ^ ^^ofl cfl^ 71 ^ 

13] 

*ll 10 SE^r X| 11 %Vofl ^o^, a o T- 7 1 oflMS^ rjTll^ «1 E +}^2] 

^ °)-%-*}<^ ^71 ^ &M1 ^71 «1S #^-g- ^iTl^ 
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10 5E^r 11 ^ofl olo^Ai, ^7] ¥-3L$- UlS^l- ^M9*Rr £31^ 

^71 5)tfl T^V^-iM^ ^-71 71 & ^ ^"71 o^g). c-flol 

^-71 2)^&^ £M ^1-7] ^tfl^t]- ^-o.^ #7l wis 

^-1- Qstep^mt { ( log2|A^/«|)+ ] } ^ cj^l ; ^ 

^"71 ^ol ^V 7 1 ^cflariLtl 21-71M- ^1 ^O.^ ^"71 Jf JLS|- 

HlS^l- 0*'ep=/»'{( log2|Afax|)+ 1 } _g_ ^^^^ cfTill- ^E^V^ ^-^ 4^0 S 
^Rr 3*H1 °fll-Hl°l^ 7fl^l^ ^ ^ ^^o]l cflfj- 71 & -fjLS}- « 0 >^. 
15] 

A 10 % J£tt *)1 11 ^o\] 5^1, ^"71 <aH S 3Xl ^El^f T£7))±r ^7) 
2}- ^ *H ^*ti*Hr y lS f^H3* ^71^ «m AS #§l*Rr ^ 

16] 

*H 15 %H1 5£°H, -^71 tilE AE^l 
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^ ^-1^ *]^, #7] 7} Z£\ ^22^ Ol^^r, ^-71 W7l6flAl ^ 

0-1^ ^ ^fl-sj- A] 71^ Cfl A>-g-£ J^jfc ^ 2}cfl 3 

^7] BFS^l hj-aA^a^I tcj-s 7] ^ i^-s>^ ^ 3 

[^T 1 * 17] 

*fl 10 %> lE^r ^ 11 5U°H -*7l -f JL2}- #*H1 ^Jl^ tflo] 

18] 

*fl 10 tfl^l XI 17 *J- # ^ ^ w^^- agfl.^4|^ ^*|Al7l7l $\ 

& £i2^t 71^*1 3*^3. ^ 71^- 
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